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( 

1 

iwtJ&s, 1 1 mm&<omwmn i m l < \t 2 -e^n 

te^fc*!B&*ttTT?A-f :/y ^-f X*ItB&D N U 

co 0 0 13 

— if 3t£T&£*D N A 4* U ;* 9 — ^ ©fce^x^wtet 
[0 0 0 23 

tc^jffl^nr^^DNA^u^^-iftUTti, ^si 

WDNA^*iJ^7— tf, ^co^^T&&^ 1/7 Ofr 
Jt\ IJ-TX r^T^r^ilT. (Thermus aquaticus)ft 
*DNA#U^7- tf, ;WXiJJ^rt'y^7 (Ba 
ci litis caldotemnO&jfcDN A#0 J* 1 ?— tf^a*£<£>o 

ft. PCR, DNAtttSBB^Ift^tC^^nT^S. 

^■x-f^A ^r&fo&I* (Pyrotlictium occultum) te£ 

uOSii^DNA^iJ^7- ifte^MT3c5£T&-5 
- £ tl5 Acs?). *fe?X*«ff^KII tltf 

b&d^T. ^E«fflSf<3D©SI«lA^DNA3^U>7 

ft*fflffi*5fe(DDNA#U^^— tf^ae^w^ViT 

W T-f^n/Htn^- (Abstract of The 

American Society for Microbiology), 3f59 3^\ W> 1 
9 71 (1 9 9 3) (Z^iHE^&DNA^U^^-ifit 
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> #$1^7-3 2 7 6 8 4 

2 

[0 0 0 3] 

©DNA^u^-^-ifa^&^u wse^s^fr 

[0 0 04] 

DNA#U^5-1?®efKB8-r«. *a^<SD»2©S6 
a>%^o>DNA^U^7— ifS{^T^jtt%/j:^ 
fl=T"CA-f ^-YX?IflB&D NA^ U ;* ^— tflKF 
£WT*. *fgqflO»3©55^ttDNAal«iJ^^— Ifo 
Id diU 1 Xliig 2 0^©D N A^U >l 7 

*tt«U Kfit^ei 1 XttJS 2 ©^IWCDDN A# 
l J * tf fcfc^j&tn — Ht^DNA^'J^ 5— tf £^ 

[0 0 0 5] *«*t5»«IW«©IS*. hfa^Y O 

f^A 5f-^J^A^6 2a©«f»DNA7|?iJ^^— 

[0 0 0 6] £TF> *%^*i¥«ICIttWr4. 
t^J^ADSM2 7 0 9 T ft CK-fv^a: if Ail/ > 

^ y * > 5 * a sf - > r> > h yx.)i?)V 

^a,OV> (Deutsche S&nunlung von MikroorganisineD 
und Zellkulturen) GmbH©i^It : DSM2 7 0 
9 T ) ifl%>*. 

[0 0 0 7] *^(ODNA#U^^— if»fir?tt*K 

(1) trnx^^T^^^A t^^AA^DNASftll 

art-*. 

(2) aHDNA*u^5— tft^aftr^yiftae^* 

U (1) «DMA^tltPCR$fr5 4 

(3) (1) T»&DNA*iB^/j:*JI®»*T?«JI6lfL, 
cniC^LT (2) T?fSfcifl«iDNA»fM-^D— 

(4) o) TM^&i»tt^^;vAtite,nfcflitfis»3jt 
t (i) ©dna^^u ^n^no^^&ic^^ 

h&DNA»J/f-1f fc e^3i3:5. 

(5) hrtW^Jffi^-fv-t^D — ^fcffllrifc 
DNA^>t4 > iCSfiK)^<^'Yv™*ffiViTPCR*ff 

WSn*DNA»ffra3lfeIIE#3feV-;lf>^SfT5 

c^iccfco, dna#u^7- bfae^&AMjafliJsis 



RMfinrv.in- id 




3 

(6) (5) ©He**»CDNA#Ujt^— lf*3-H 

(7) DNAWH-£*S^Sl3:fc^*~&S^»tc£A 

(8) (7) T?^&JBME*#£JMU 
ttODNA*U 1?iSttS«S-rs. 

[0 0 0 8] .kgEDNAtt-WC&SfcrciT^ ^T^ftf 
A *9)V9lk DSM2 7 09i^DNAH 100 

>^ 73j?^hU— fBfr* T. -r-r^x 

(T.Maoiatis) ^V**.^— ^ n— ->£\ 

T f7#7hU — T-a7Jl/ (Molecular Cloning, A 
Laboratory Mannal) ^7 5-1 7 8HfcgB«te*LTl> 

[0 0 0 9] B«ODNAWrM-*S«-r*^rffii:bT 
tt. £ifl©DNA#y*5— -tforsyMWj 

SrtkRL, ^aa)Tsyi6BBiPij&^-r««&SfcPCR 

0Hx.fr;?, MO aiDNAilf J ^ 7-^075 ;1E« 
^It^Ct^T^^o a3!DNA2j*»J*^— tf£^ 
1 4 7 8 0^&$fcgB*fe©GC£L ATE mV<\t^> 
D N A CO G C \Z j£ UTf 5 £ t j&«tf €? 

S. 

[0 0 10] tfa^^^^^OA ->X 

— (Systematic and Applied Microbiology), 3B4#» 
fg535-55lH (1983) IB^Oct^ ClG C^S 

tV^t^ tfJ^ADNA^MUPCR^ 

t^maiUfco ek* ci©*iffiDNA»ffr©ffiSiB^Js 
^utc^ ^tomttstizr 

DNA#'J * tft^^fl^W.-T^ 2ffiB©E#l*tJt, 
fflStlfc. 2#SiOfai|aDNAB9ffr©ffl3lfiS?>JS: 

[ooii] tneoDNA^'j^^-^-Hta 

fcte^tt, ^JA^ii4@DNAfrM-^^a-^^LTA 



(3) #|g¥7- 3 2 7 6 8 4 

hU- VZa7JK ^3 0 91 (1 9 8 2) \ZU 
fiWenT^^f-f!)i» ^;l^ADNA<D£CO{$ 

JO »iyD-^ofiai:i«iDo<^v-tTPC R 

odna^u^7 -&mtt&$txffl&<DMmmmtm 

Ifn^^T^ ^JV^ADNA^BiU ^ 
IdtR&tr. y^X^ F^^ — (hLT«&fcl©*><& 
3&*ffiffl"C#. ^tfpUC 18. pUC19, pTVl 
18N, pTVl 1 9Nft£*«f&n«^n5lcR 

a? 4ia<©^*tfijfflT*, dnau^- v&mwtmmK 

[0 0 1 23 ^^TiM7*7X5 KSa**MfcS 

m&ft&mw-?mfoniim&& <r- , m* > -rfc-s^t 

slT;W, ^2 5 01 (1 9 8 2) &fflU*i:i:j&*-C€? 
-O^^tCUTg^JCDDNA^fM-^^^IC^XS 

at? :/^x^ f^^— ©*H£, $a*fcrpuc 1 8<o« 
± o 9 d - >{ b £ nfc d n a <z>mm £ £ £ 

[0 0 13] 5fclc±BE*HO+*^@fl«F0WfM-&Wr* 

[0 0 14] *3S^£fc*, ^±<^&TgB3*J I Stt 
40 SitWDNAWflt C/n-:7*I) ^7*D^<!:tt^ 
4. 2kb0DNA^^D-->^Uco foil 

S^i-rSiiilEDKAWrit C^D-^II) ^^O-^tL 
T^3. l k bcoDNAHfffr&^a — 
^SSe^Jco-^^ffi^co^l#^-8^7f^ 0 

Icb^ft^pTVl 1 9NtCifija t ^7 r 7X5 
J5^U pPO5 0 0-IIi:^Lfc. y^X^HpPO 
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(4) 

5 

PP0 5 O 0-II±fcWi»ttDNA*Uj«9— 

^LTl^^liLL pPO5 0 0-IIT§l^ 
^n^AJ^^JM 10 914 Escherichia col i JM10 
9/pPO5 0 0-IIi#^ fti*2tU X*tt*»£ 
^X^X^ttflfWS^SfKFERM P-13659£L 

[0 0 15] ^fe, *5fiW#&tt* ^D-^I&JBViT JO 
^□-->^U^4. 2kbO»r^pTV118N 
l:JH^V7X5F€ff»l, pPO100-I^ 

^urc. ^7x5 kppo i o o - i *^rs*j»ffl* 

P O 1 0 0 — I Ji(^W3f&f*DNA*U^^-if***« 

llTl^^^Lfco pPO100-ItTO^ 
tlfc^cilJ M109(i Escherichia coli JM1 0 9 

/ppoi o o - 1 xmansi^** a; 

X^X3RftffiW^50flCFERM P - 1 3 6 6 0 ttT 
[0 0 16] ^^nfcDNA^'J^y- ifitfeT 1 

[0 0 17] fc43, ^A^ISft^frTttl, WLtf, 

n>^£, 6XSSC ( 1 X S S C {-3M{k± h 'J O A 37 
8. 76g, ^X>^thU^A4, 41gSlUyh 

A, 1 OU/ig/ml W^rifUNA, 5Xr>A^ 
^ (Denhardt's) (•> 5>jf[Lft7;iO^ X ^Utf=;|/tf 

[0 0 18] £ft5©W8M£DNA3j*iJ;*5— H<D$M 

— , ^/ (Mono) Q C7rJl,v^Ttt) , -t/S (7r 
;i/V^Tth) C0^fiQ?iS:rftr\ iDNA^'J^7~t^ 

P0 5 0 tf3ft(R-T^n— H 

"TStftefcttDNA^U * 5— tftt, SDS-PAGET 

NA^j£tt&^5' -3' , 3' —5' X^V^W 
7— t?JSH4&*rLTl*fc. p POl 0 0- I_t<7> 



#i¥7-3 2 7 6 8 4 

0*7—^4. SDS-PAGET1B9. 5 h > 

tf5'-»3', 3' — 5' X+V^^PT— IfStt&W 
l/T^fc. rtl6©»J»iiDNA#y^^-if|iate^ 

[0 0 1 9] *ISmcJ:oT*ffll«^&2aSSw 
DNA#U^7-1f**^WSn&C:i:H. £TF<Z><fc5& 

»flODNA#'J^7- t?*«DNAjfi«C«^T^a 

na*u^7- tfin a**i&*rar>*. j:©^jio 

^DNA^U^v— i?alC«j£^fl5lU&DNA*rj 
6<**W#€»^a*U&2a*<Z>al!DNA^y 

-iftfe^nifnn ^4Ij©dna^u^7- if 

a, 5, ©550>2«g<Z>DNA:tf y*^- iftc^ 

mzm^~tz> t&t>nz> 2 i^dna^ y *^—^m 

^f&fltfcil^Jt £*©]KteK±Difilr>DNA« 
tiI©D N A««^*rXA©iMI4W4lil© 
[0 0 2 0] 

[0 0 2 1] 1 

(1) ePj^^r^^A t^A-^AMDNA© 

tPfY^f>f)A *&Jl?& DSM2 7 0 9 T & 
DSMOffi^^^frCJ:r)«^«icJS3lb&. 150 
m 1 ©-J8**>Sra&Mfls&7 5 0/i 102 5 %->a$g, 
0. 0 5M h'JX-M (pH8. 0) CfRiSU 1 
50At]C00, 5M EDTA, 7 5mlC0'J^-A 
fttii (1 0mg/m 1 ) &mXT2 OtTl 
/Co MIC 6m L cOSET^fflt (2 OmM 

pH8. 0, ImM EDTA, 1 5 OmM NaC 
1 ) £jtaAfcSk 3 7 5 wl®10%SDSt75/il 
^Dt^t-- tfK»ffi (20rag/ml) ZtUXT, 
3 7tTiWiit s ^xy-;u^Hi, ^DD^ 
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7 

CO 0 2 2] (2) PCRtCJ:S^WDNA^ii>(s 
(GCi^7>f7-L 2) 

co^^-r ^fn^m 0 0 pmo 1 tuawi - 

(1) ti^lUfc^MDNA 1 n g^^Ttl 1 0 
0 /i 1 GD^1?9 4X^1 ft\ 4 5*CT?2$h 7 2tT2 
#GD#:#T-PCR£5 01M ^;Uffofco ^£f&<73 5 /i 

4 o o b p&nNAmKtimmmzmmLTi^. z<z> 

DNA^Sma IT^f^bfcpUC 1 1 8^^^- 

[0 0 2 3] (3) yy$y^1ttf>ifcJ;:<fcaDNAaJ? 

^SS^il- (1) "Cg«©bfc!fefeffDNA«:lO©$llS 
»*(CO^0. 15j£g&j8V>T. BamHI, Eco 
Rh Hind UK PstK Xbal CD 5 ffl^CD^J 

jft*H4M»Lfc. /W^U^-fi?— >3><o^ma, 5 

XSSC, 0. 1%SDS> 5 X^r^AJl^fSL 100 
/ig/m lfF^^DNA4»6 B'C^S^FeTOc.rc. 2 

xssc, o. i%sds, *T5. sriBffia^u 

IT, -f ^ — BAS-2 0 0 0 (»±7 

I, EcoRK Hind UK Pstl 4 XbalT 
J en-e*n2. 7kb. 20kb. 4. 4kb, 6. 6k 

[0 0 2 4] (4) DNA#U*5" tfit^T Sr^trM 
«©*JIS»*ifilSI«>^ 

§*Sfi£#Jl- (1) -e»«L&Jfe£f*DNA0. 3/zg£ 
B amH K EcoRK Hind IIK XI3P s t I 

V&mmi:) & 5 0 n g £ D N A U #--t?£/fl ^T*g-& 
^ti:^ ^C0SJE£K^6ONA^X^/-^tt^iCJ;^ 
TlelliXU ^^TPCR^fT^fc. 
KPCR£fr 5fci£>t::, & 6#>Ui&:/n-:/ii<Dg^jF*g 
T?, GCi!^V-l, 2 (SE*«^3, 4) tm^j 
iRKOWrSW^'fT-II-S 1 (IE*J#^ll> . II- 
S2 (EM^12) Sr^J&Ufc. liaaoPCRtt* 

■try b*<»mmzjiiiQtt<&¥im<DmmmnB-em'2n 



(5) !&5l¥7-3 2 7 6 8 4 

%h) tgB^j#^3xti4-r^$n^y^-i"T-^m^-& 

"C2 «fijfitt) iz/^-f T-II-S 1, XJ4II-S 
2 COm-^-ttTP C R £frofco «S3nfcDNA»rH-£ 
B amH I, Hind III, EcoRK PstK K 
pnK Xbal, S m a K Sal I &£®il!ri£8$ 

^-f V— <D&@&*5* Ps t I-Kpn 
ioT#^n5^3. 1 k bO&rJf^KDNA^U;*^ 

[0 0 2 5] (5) DNAtfU*7— tQt£^&*t?D 
NA©fM-o^a-n>^ 

(1) ■paSlfc»ftfrDNA4ug*Ps 
t I tKpnITMU 3. lkbMifiODNA$7 
#o— xy;i/j&>£[BjfKLfc„ ©Wix;/!^^ (S0PRE 

o - oi (sw&tfc) \z£z>j&&m$:m^t^ ptv 

a? 1 1 9N a^littt) ^PstltKpn IT^JKLT 
WS!Ufcfc©£«ISU ®iK&rJt£*I^LTDNA'J;ff 
~i£TSS£*£-tt-fc. ^KAH^JMl 0 9^tC#XbT 

SIhUKU @&<J<DP stl-Kpnl »flt**3fA$nx 
^Srt^fll^U ^7XS^pPO5 0 0-IIt 
**Lfc. ^pPO5 00-Il^IUM109tC 
iAIT, Escherichia coli JM109/pPO50 
30 0-11 (FERM P- 1 3 6 5 9) HI-* p 

po5 o o - iii:d7D-z>df$nr^5P s t i-k 

pn I «Jt©Jage*!l£ifc£L&. *-cD*fiSE*iJ£E?y 
^<om#mmi\Z7r:-? a *:<Dffim, 8 0 3 

T'Vy— 5^ >^7HA (OR F) #<Sg£)^ 

[0 0 2 6] (6) ®Rfe«#:a)^ffeS(Cm«SmMcoS»i 

Escherichia col i JM 1 0 9/pPOS 0 0-11 (F 
ERM P- 1 3 6 5 9) £T>b? 5>U 1 0 0 u g 

*ssil&. &%m<nmm&o. 6 <a 66 o > m 
(i ptg) $as»oLSEfci snviD&m&ft^iz. mm 

ftl5 0wl«D2 5 5«5/3lS, 5 0mM h'JX-ffiK 
(pH7. 6), lOmM NaCK ImM 2-* 

A7)V$-*J K (PMSF) K!H»U, U^-A^O. 
5mg/ml <Offlfl£T?j6DATO < C3 0 5>^S. ^3 
7t:iC#L^ 5EK3 0^»Bl/fc. 2«Jlfl-iik#£-£tfTO 
5^ m ^i(1 4 0 0 0 rpm, 10»)»C<fc0± 
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W*m\ WmMteftM (HOOOrpm, 1 0#) 

[0 0 2 7] (7) DNA#y;*5 — Hm&V>mfe 
TO^ilt2 0mM (pH6. 3, 

7 5t) , 2. 5mMlft7^y^A, ImM 2- 
^;V^yhX^y-;K 2/zM WtDNA, 3 3a 
M d AT P, dCTP, dGTP, TTP, 60nM 

C'H) TTP^IU COmil 5 O/z ltj^LT 

5 OmM tTnU>^v 10%MJ^DDM (TC 
A) £ lm 1 tU^XKm^±^i±T^ &$>X 5 5^F^# 

Ufc. 1 0%TCAT?M5Rft»Lfc«k 70^/- 

mlC0ig^$g^S3. 0U¥fi©DNA^'J^7- fcf£* 

[0 0 2 8] (8) ^7X5KpPO5 0 0-Il^A 

J M 1 0 9/pP05 0 0 -Il09ig^&3 0 y h 
)X>&K)%t>tirtmfr4. 2g$ftfjft (15 0mM h 
UX-JS^pH7. 6, 2mM EDTA, 2. 4mM 
PMS F) 4 0ml fcfflWU m^fc%LM\ZXmfrL, 

&%M%.m>bftM (1 2, OOOrpm, 105»b£: 

_hffic^>^T9 or i o#<o&ffls!£m>&fflffltfc£# 

fc. dc£) A2 s o $1)111 0 0 0 (A2S0 ) t^U 5 
^^UXfl/y^XPEDM (pH7. 6) 

0. 5m 1 &im?L4Tcximmfr<teA J i,rzLm, m>bft 

mil 2, OOOrpm, 2 0#) VX&mM&fr^, 
^©IfS^iTO (5 0mMh'JX-IipH7. 6, 
2mM EOT A, 0. 2M tflt&T>^EXr7A) XW- 

m<thT^y^=:)i'^yra— x ;*j5A (6 f f h i g 
h sub, 77^$/7tt) lml fcjSSjtaLfc. Mlflf 
5 OmM hUX-MpH7. 6, 2 mM EDT 
A, Mffiifc (5 OmM h'JX-MpH7. 6, 2m 
M EDTA, 2 0%X^U->^>Jn — )V) XM\Z$c& 

bfd^ QM^4Mmm<nuBWk&nffixmti\\sXftm 

U llljfiftll- (7) C^oTDNA^WJ if 

mM MJX-tBMpH7. 6, lOOmM KCL 
0. ImM EDTA, 0. 2%h?-f — > (Tween) 2 
03 W«fl:lfcA>f h7y^ ^V/VJ> TJ^A <y 
Wt'Wrtt) 1 m 1 1 5 OmM KC K X 

tXl 5 OmM— 6 5 OmM KC 1 OW&fcf&£3§£T*& 
ABU SttPtfJtt, (5 0m 

M hn-MpH7. 6, 0. ImM EDTA, 
0. 2Xh$-f — >2 0> TfMrU |W|U^»^T^ 

ftut/Q (5mi) tc&u ffcgt*raft£Ri;«tt 



(6) #W 3 F7-3 2 7 6 84 

jftT?¥«fi:ly&*yS (5ml) tcm*PbT0mM-5 

0 omM Na c 1 mmmm^xmmv^m^m 

; e/SI^02 200Ui$M (PocDN 
A#U^^— ifll) SDS-PAGEMlfct 

[0 0 2 9] (9) 5 ' —3 ' fcf^ 

pUCl 1 9£S s p \XWm&715u~-*VMZXm. 
Mil3 8 6 b - 0 1 

P) ATPW^ 7 Wyh (Sfijfttt) &m^Xt$L 
ItteSSfcU NICK7J^A (G5 0) (7ji^y7 

Jl©SfJlngt»«l- (8) 
P o c DNA#U ^7—- bfll 0. 05U$20mM 
HUX-ttBfi (PH6. 3, XlipH7. 7) 2. 5m 
M MgCh mt&l 0 # 1 *PX 7 5lC55h 10^, 
1 5 4*jKJMfcx^y— ;P2 5filt20u g/a 1 2>U 

fl/-ya>*»)>^-«U;„ PocDN A#U 

-3' X^rV^^UT— t?iS£)&««>&njfc. -^JM 

<, 5' —3' ^vxpur-^mzmzbztitefr 

[0 0 3 0] (10) 3 ' — 5 ' X=*V5C# 1/7- 

50 pucii9^sau3Ai -e^^T^a— 

TfS^ScSfcb3 4 1 bpOlfrK 1 & 
Tgj£*t) ^ffl^TfeURLfc. iltf>i£rtt-<E> 3 ' Co? 
- 32 P] dCTP, dATH, dGTP, dTTP£d7 

)V?>MLxmM<?> Car- 32 P] dCTP^TSft 
L£o ^l£DSS4ng&20raM hU^-M (pH 
6. 3, XlipH7. 7) , 2. 5mM MgCh , 
1. 2 5mg/ml0A-HaeIII t^^MIO 
U 1 *"CP o c DNA#U;* fefll 0. 2U (pH 
40 6. 3) XtiO. 05U (pH7. 7)) t75t5 
10^ 1 5 ^KJfetfe^EjfiW 1 - (9) tlstfitCX 

25mg/ml»A-Hae HI##?$>£2)n 

fc 0 ^CO^, PocDNA^U^7-t:M^« 

-iffiH4*«iBa&&tlfc. — ^ J M 1 0 9^cBIMW^^ 
in^&«-&tt»*tffitta>±#tt3a:< , 3 ' - 5 ' x^y 

50 Z?UT-i£&mzmtf>BtLtefr-<oXL« ±Tz, DNAl 
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SttCOW'&SrWAtfcte^ pH6. 3<0«-&J;DfcpH 
7. 7<?5^C0^i^<, &J4 OfgT&ofc. 
[0 0 3 1] §£&£0iJ2 

(1) DNAJlfJ^7- t?3fit£ : ?£'&tyDNA«fi-<!!)£ 

^a-^ri &ffl^rsfe*isii- (3) tra«fcUT-y-tf 

5 kbOEc oR I #rH\ $J 4 . 9kb©Hi nd III 
0rK\ msm\. 7kb©Ps t ISffrd«litt^L 
fco ^n-y I ©BB^JrtTGCS^-fT— 1> 2 i:!^ 
*lRl(C«FaW^7-f T-I -S 1 , I 

-S2 ae*j#^i 4) *£j&u mm&n - (4) t 

ra«fcPCRSffoT«liH»*MlH*fP*bfc. 0 2i: 
*<D$!llES*JftH£jK*r. MRSMlifieitPCRKJH^ 
fc^^'f^— ©W:iaA*6W4. 2kbOEcoRI-H 

ind IIIgrM-±t3DNA^U^^-ir^i3— H-r^^: 
M^^nTV^tittfc. ^CdTV118N 

<£iBi£*t) £EcoRI£:Hind Iin?Hfi!bfc'& 
CD£8H»U (5) £.m&lZL,TSM<D?n 

U I^EcoRI-Hind 1 1 1 Brtf*tf# A $ tlT 
^5£££fl6Bb, St^7X5K*pPO100-It 
^bfc. SipPOl 0 0 - I ^HUMl 09t: 
#AIT, Escherichia col i JM109/pPO10 
0-1 (FEKM F- 1 3 6 6 0) W.\Z. P 

P O 1 0 0 — I C^D-Z>^$nTU^>E coRI- 
Hind III»rJi*0>3£. Smal-Hind 

^7IC^To ^<r>mWt, MM^A 3 5 — 3 1 7 6, 5 
4 0-3 1 7 6«tl^tl9 1 4, 8 7 97^7^^ 
&50RF*tS86&nfc. 9 1475yR^6a50R 
F0)7^y^i2^J^, E^J*<OE^J#^ 1 IC3*T. 8 7 

H$#3 6-9 1 4fcfc*Tr*. 
[0 0 3 2] (2) ^9t£#^a%g2Umffittft®ffl 

ssi 

E. coli JM109/pPO100-I47>^>U 
>*U 0 0 xi g/m 1 ©jft£-C#"*rr ?>L^i5m 1 Ic 
mmis 3 0l$!R|j&gU &B&2 0 0 u \ <D2 

5%z/aW* 50mM h'JX-M (pH7. 6), 
lOmM NaCL ImM 

;k 2 /zM PMSFHSSWU. U^-A^O. 5m 
g/m 1 ^MP«0t3 0#»B, ^©^3 7TC 
K&b35K3 OMU;, 2*Jieffl6«E£— ffifTr?fcSBS 
'C^fll (1 4 0 0 0 r pm. 1 0#) l;:<fcD±fS£® 
fz 0 #&nfc±»t:t)^T7 0"C2 0 5>COl!ftM9ISfT^ 
H£ifri>#« (1 4 0 0 0 r pm, 1 0 =&ff^T± 
f»£l3iKb&»»K£b-fc. (7) <h(^^iC 



(7) 2 7 6 8 4 

12 

mmzfr & 0 . 2 2 & n&. 

[0 0 3 3] (3) #&£$0>%& 
563Ra&-LkfSfca&fc^^^-pET 1 5b <y/t^x 
>tt) ONco lMOATG,kDDNA3|!iJ^5—tf 

JSM^4 3 5-U7i: 5 4 0-5 d2) iC^tl^n 
Ncolit-f hSr#A-rsfc«e><O^U=f^^p^H 
10 1, 2 (SB?rj#^15, 16) £^f£bfc. ZL<D:*Uzf 
j^V^KK Xti2<hpP01 0 0 — I > 
> (Mutan)-K (Sffiitt) hy-f h 

3a. — y^x^^XSfrVipPOl 0 0- I ICNc o t 
■9-fh^ALfc^7X5KpPO10 0-IMK p 

p o i o o - i m 2 **i6bfc. 2fct;:-t*n?n©:/^x 

3 FlCfcONc o I -A f l II (1551bp<hl4 
46bp) ilttAf 1 II -EcoRV (1 4 5 7 b 
p) L (Af I II *M hf^#^7 0l 

S#^l 9 8 3-1 9 8 8K*S) . pET- 1 5 b£ 
20 BamHITMIW^L, liCNcoIT^J 
BrbT#S*U5pET- 15bNcoI-BamHI^ 
M^^t^bDNAU^f-iftC^^^aWco -t 

nfn^i^&ffl^t^iiHB ioi 

#*j»#f<fcDNco I -A f 1 II ^rM-tA f 1 II - 
E c oRVi^Mtfc^Xi H&SBUbp P02 

oo-iippo3oo-i b&. -rfc*)^ p 

PO2 0 0 - I«9147^yi QEMS^l. 
U 2#l075/»BLy sA^SG 1 uCfiftStlT 
30 US) , #^8 7 9 7^ /g£ (ia^J#^lcDT^ygE# 
^36-914) *^a5 2OO0RFS^W0, 
PPO3 0 0-IU8 7 975VK (B2#l#^l©7 3 
;if^3 6-9l4) ^^SIOOORF^T 

[0 0 3 4] (4) ^7X^KpPO2 0 0-I, pP 
03 0 0 - I ^^Abfc^Mt^^^It^DNA^U 

«1HMS174 (DE3) (/A'yxytt) tC^ 
X5FpPO2 0 0 -I XttpP0 3 0 0 - I £#Ab 

40 »ltteimn^nHMS174 (DE3)/pP 
O200-K HMS174 (DE3) /pPO300 
- I £ffr.fcb&. HMS174 (DE3) /pPO20 
0-ltHMS174 (DE3) /pPO3 0 0 ~U 
^ttl J 6tl2 'J y bfrWSyyfrftyvXmtS 00ml 
©LSftl;iilfi«35«0. 7C0t^lM IPTG£ 
0. 2mlM2 0«i&tb^ Jg*ffi3 'J 5/ h;Vcfc 
9'#£n£:M#4. 4gt4. 3 g «fcr>f|J60i| 1 - 
(8) tl^fiKcbTDNA^U^^—tf^WSSlbfc. H 
MSI 74 (DE3) /pPO 2 0 0-U^liVVJ 

50 >m&.Wft&0 1 1250U#etlSDS-PAGET 
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(8) 
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13 

mmmo^mm 9 . 5 tj^jv- h > <t i o k > 

C0 2A>K$:Wc o HMS174 (DE3) /pPO 
3 0 0- I^6tt^U>j§fcH5hkD 1 3 3 5 OUi 
^n, SDS-PAGEWM9. 57j$OVh>© 

[0035] HMS1 74 (DE3) /pPO300- 
U0*Wlt»6n&»*«fi (PocDNAtfU* 
^— if- I ) £ffl<*TMS«l- (9) , 1- (10) 

fr. 5' —3' X*V**W7-1ffcHUCIiPocD 

(P.furiosus) *3fcWDNA;tfU;*^— if <P f uDN 
A#iJ*^-if. Xh7^e?->© Itte^OiS&km 
&6£tlfc7^fc. 3' —5' X^V*^ 1/7- tficfiiu 
tH PocDNA^U^7- 

PH8. 3<tDpH7, 7 0RJS»Kfe^TJ:D#97« 
Xfr*fiH££**ls£:. DNA#U*^— ifjgtel::**-*-* 
3' - 5' X^VS^Ur— tfiSttflE)W#ttpH6. 3 
«SMTPocDNA#»J^7- tflia&l Oft P 
f uDNAfx'J^7- if (DM 3. 5ft pH7. 7 
*«TP o c DNA#U ^7H?1I©» 1 4ft Pfu 
DNA#iJX5- if<D«l. 5fg^o^o 
[0 0 3 6] 3' — 5' X^rV5C^Wr— i?«tt»DN 



A # U * 7 -if ODW f 5 D N A^d»©ttIE«« 

o cDNA^'J*^— if I ©tf U;*^-iagttfc:a*-rs 
X*V*^W7— if«tt©JMs*t, *»PocDN 
A#U*9— ifII-*»R*U0P f uDNA^?'J^7- if<Z> 

tUPoc DNA#U^5— if I*t*S«:i«^jE«tt* 
10 ^&DNA^&£rr5£<h&^LT^£, 
[0 0 3 7] 

l/T*I&IftttDNA#iJ j* 5-iffcn— H*I"-63S{E< 
^ ^tK^m^&fflVi7t^ftDNA^U^^-if<D 

[0 0 3 8] 

[0039] m&m^ii 

££I<Z)££ : 914 
20 EWM:75y® 
: -«l 



Met Lys Ala Gin Pro Gin Leu Aia Thr His Gin Giy Leu Thr Thr 
15 10 15 

Glu Lys Ala Val Val Asn Val Asp Ala Glu Thr Trp Ala Glu Gin 
20 25 30 

His Ala Trp Ser Thr Met Val Pro Gin Ser Ser Thr Pro Pro Ala 
35 40 45 

Gly Tyr Gly Asp Asp Leu Ala Gly Lys Leu Gly Ser Leu Leu Gly 
50 55 60 

Gly Ser Arg Gly Ala Leu Glu Arg Leu Ser Ala Leu Pro Leu Thr 
65 70 75 

Arg Lys Pro Leu Glu Ala Arg Asp Gly Val Glu Gly Phe Leu Leu 
80 85 90 

Gin Tbr Met Tyr Asp Gly Glu Arg Gly Val Ala Ala Ala Lys He 
95 100 105 

Tyr Asp Asp Arg Asn Gly He Val Tyr Val Tyr Phe Asp Arg Thr 
110 115 120 

Giy Tyr Met Pro Tyr Phe Leu Thr Asp lie Pro Pro Asp Lys Leu 
125 130 135 

Gin Glu Leu His Glu Val Val Arg His Lys Gly Phe Asp His Val 
140 145 150 

Glu Val Val Glu Lys Phe Asp Leu Leu Arg Trp Gin Arg Arg Lys 
155 160 165 

Val Thr Lys He Val Val Lys Thr Pro Asp Val Val Arg Val Leu 
170 175 180 

Arg Asp Lys Val Pro Arg Ala Trp Glu Ala Asn He Lys Phe His 



—580— 



i 



(9) ^§§^7-3 2 76 84 

15 16 

185 190 195 

His Asd Tyr He Tyr Asp Tyr Gly Leu Val Pro Gly Met Lys Tyr 

200 205 210 

Arg Val Gly Lys Gly Arg Leu He Leu Leu Gly Gly Glu Ala Ser 

215 220 225 

Gly Asp Asp Glu Arg His He Arg Glu lie Phe Ser Gly Glu Asp 

230 235 240 

Glu Ser Thr He Glu Mel Ala Val Lys Trp Leu Ser Leu Phe Glu 

245 250 255 

Gin Pro Pro Pro Lys Pro Arg Arg Leu Ala Val .Asp He Glu Val 

260 265 270 

Phe Thr Pro Phe Lys Gly Arg He Pro Asp Pro Ser Thr Ala Ser 

275 280 285 

Tyr Pro Val He Ser Val Ala Met Ser Ser Asp Glu Gly Trp Arg 

290 295 300 

Ala Val Tyr Val Leu Ala Arg Pro Gly Val Pro Met Asn Pro Pro 

305 310 315 

Arg Gly Pro Leu Pro Glu Asd Leu His Val Glu He Phe Asp Asp 

320 325 330 

Glu Arg Ala Leu He Leu Glu Ala Phe Arg Leu He Ser Asn Tyr 

335 340 345 

Pro Val Leu Leu Thr Phe Asn Gly Asp Asn Phe Asp Leu Pro Tyr 

350 355 360 

Leu Tyr Asn Arg Ala Val Lys Leu Gly He Pro Arg Glu Tyr He 

365 370 375 

Pro Pbe Arg Ala Arg Ser Asp Tyr Val Thr Leu Glu Tyr Gly Phe 

380 385 390 

His He Asp Leu Tyr Lys Phe Phe Ser Thr Lys Ala Val Gin Ala 

395 400 405 

Tyr Ala Phe Gly Asn Ala Tyr Gin Glu Phe Thr Leu Asp Ala He 

410 415 420 

Ala Ser Ala Leu Leu Gly Glu His Lys Val Glu Val Glu Ser Thr 

425 430 435 

Val Ser Asp Leu Pro Phe Phe Glu Leu Val Arg Tyr Asn Val Arg 

440 445 450 

Asp Ala Asp Leu Thr Leu Arg Leu Thr Thr Phe Asn Asn Asp Leu 

455 460 465 

Val Trp Ser Leu He He Leu Leu Met Arg He Ser Lys Leu Pro 

470 475 480 

Leu Glu Asp Val Thr Arg Ser Gin Val Ser Ala Trp Val Lys Ser 

485 490 495 

Leu Phe Tyr Trp Glu His Arg Arg Arg Gly Tyr Leu He Pro Ser 

500 505 510 

Arg Glu Glu He lie Arg Leu Lys Gly Thr Thr Arg Ser Glu Ala 

515 520 525 

Leu lie Lys Gly Lys Lys Tyr Gin Gly Ala Leu Val Leu Asp Pro 

530 535 540 

Pro Ser Gly He Tyr Phe Asn He Val Val Leu Asp Phe Ala Ser 

545 550 555 

Leu Tyr Pro Ser He He Lys Arg Trp Asn Leu Ser Tyr Glu Thr 
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17 



560 



565 



570 



Val Asd Pro Val Tyr Cys Pro Glu Ser Lys Leu Val Glti Val Pro 

575 580 585 

Asp Val Gly His Lys Val Cys Met Ser He Pro Gly Leu Thr Ser 

590 595 600 

Gin He Val Gly Leu Leu Arg Asp Tyr Arg Vai Lys He Tyr Lys 

605 610 615 

Lys Lys Ala Lys Asp Lys Ser Leu Pro Asp Asp Val Arg Ala Trp 

620 625 630 

Tyr Asd Thr Val Gin Ala Ala Met Lys Val Tyr lie Asn Ala Ser 

635 640 645 

Tyr Gly Val Phe Gly Ala Glu Ser Phe Pro Phe Tyr Ala Pro Pro 

650 655 660 

Val Ala Glu Ser Val Thr Ala He Gly Arg Tyr Thr He Lys Gin 

665 670 675 

Thr Leu Gin Lys Ala Gly Glu Leii Gly Leu Arg Val Leu Tyr Gly 

680 685 690 

Asp Thr Asp Ser Leu Phe He Trp Asn Pro Asp Gin Asp Lys Leu 

695 700 705 

Arg Glu Leu Gin Glu Tyr Val Gin Lys Asn Phe Gly Leu Asp Leu 

710 715 720 

Glu Val Asp Lys Val Tyr Lys Phe Val Thr Phe Ser Gly Leu Lys 

725 730 735 

Lys Asd Tyr lie Gly Ala Tyr Glu Asp Gly Ser He Asp Val Lys 

740 745 750 

Gly Met Vai Ala Lys Lys Arg Asn Thr Pro Glu Phe Leu Lys Lys 

755 760 765 

Glu Phe Ser Glu Met Leu Ala Val lie Gly Ser Val Lys Ser Pro 

770 775 780 

Glu Asp Phe He Lys Val Arg Arg Val He Arg Glu Arg Leu Arg 

785 790 795 

Lys Val Tyr His Gly Leu Arg Asp Leu Glu Phe Asn Leu Asp Glu 

800 805 810 

Leu Ala He Arg Met Ala Leu Asn Lys Pro Val Glu Ala Tyr Thr 

815 820 825 

Lys Asn Thr Pro Gin His Val Lys Ala Ala Arg Gin Leu He Arg 

830 835 840 

Ala Gly Val Gin Val Leu Pro Gly Asp Val He Ser Phe Val Lys 

845 850 855 

Val Lys Gly Lys Glu Gly Val Lys Pro Val Gin Leu Ala Arg Leu 

860 865 870 

Pro Glu Val Asp Val Glu Lys Tyr Val Glu Ser Met Arg Asn Val 

875 880 885 

Phe Glu Gin Leu Leu Leu Ala He Ser Met Ser Trp Asp Glu He 

890 895 900 

He Gly Ser Ser Arg Leu Glu Ala Phe Phe Ser Arg Arg Gly 



905 



910 

50 EJIJ<0«S : K 



[0 0 4 0] ffi#|##:2 

mmc»&Z : 803 



(11) 



19 



mm: 

Met Thr Glu Thr He Glu Phe Val Leu Leu Asp Ser Ser Tyr Glu 
15 10 15 

He Leu Gly Lys Glu Pro Val Val He Leu Trp Gly He Thr Leu 
20 25 30 

Asp Gly Lys Arg Val Val Leu Leu Asp His Arg Phe Arg Pro Tyr 
35 40 45 

Phe Tyr Ala Leu He Ala Arg Gly Tyr Glu Asp Met Val Glu Glu 
50 55 60 

He Ala Ala Ser He Arg Arg Leu Ser Val Val Lys Ser Pro lie 
65 70 75 

He Asp Ala Lys Pro Leu Asp Lys Arg Tyr Phe Gly Arg Pro Arg 
80 85 90 

Lys Ala Val Lys He Thr Thr Met He Pro Glu Ser Val Arg His 
95 100 105 

Tyr Arg Glu Ala Val Lys Lys He Glu Gly Val Glu Asp Ser Leu 

110 115 120 

Glu Ala Asp He Arg Phe Ala Met Arg Tyr Leu He Asp Lys Arg 

125 130 135 

Leu Tyr Pro Phe Thr Val Tyr Arg He Pro Val Glu Asp Ala Gly 

140 145 150 

Arg Asn Pro Gly Phe Arg Val Asp Arg Val Tyr Lys Val Ala Gly 

155 160 165 

Asp Pro Glu Pro Leu Ala Asp He Thr Arg He Asp Leu Pro Pro 

170 175 180 

Met Arg Leu Val Ala Phe Asp He Glu Val Tyr Ser Arg Arg Gly 

185 190 195 

Ser Pro Asn Pro Ala Arg Asp Pro Val He He Val Ser Leu Arg 

200 205 210 

Asp Ser Glu Gly Lys Glu Arg Leu He Glu Ala Glu Gly His Asp 

215 220 225 

Asp Arg Arg Val Leu Arg Glu Phe Val Glu Tyr Val Arg Ala Phe 

230 235 240 

Asp Pro Asp lie He Val Gly Tyr Asn Ser Asn His Phe Asp Trp 

245 250 255 

Pro Tyr Leu Met Glu Arg Ala Arg Arg Leu Gly He Lys Leu Asp 

260 265 270 

Val Thr Arg Arg Val Gly Ala Glu Pro Thr Thr Ser Val Tyr Gly 

275 280 285 

His Val Ser Val Gin Gly Arg Leu Asn Val Asp Leu Tyr Asp Tyr 

290 295 300 

Ala Glu Glu Mel Pro Glu He Lys Met Lys Thr Leu Glu Glu Val 

305 310 315 

Ala Glu Tyr Leu Gly Val Met Lys Lys Ser Glu Arg Val lie He 

320 325 330 

Glu Trp Trp Arg He Pro Glu Tyr Trp Asp Asp Glu Lys Lys Arg 

335 340 345 

Gin Leu Leu Glu Arg Tyr Ala Leu Asp Asp Val Arg Ala Thr Tyr 

350 355 360 

Gly Leu Ala Glu Lys Met Leu Pro Phe Ala He Gin Leu Ser Thr 
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21 22 

365 370 375 
Val Ttar Gly Val Pro Leu Asp Gin Val Gly Ala Met Gly Val Gly 

380 385 390 

Phe Arg Leu Glu Trp Tyr Leu Met Arg Ala Ala Tyr Asp Met Asn 

395 400 405 
Glu Leu Val Pro Asn Arg Val Glu Arg Arg Gly Glu Ser Tyr Lys 

410 415 420 

Gly Ala Val Val Leu Lys Pro Leu Lys Gly Val His Glu Asn Val 

425 430 435 

Val Val Leu Asp Phe Ser Ser Met Tyr Pro Ser lie Met He Lys 

440 445 450 

Tyr Asn Val Gly Pro Asp Thr He Val Asp Asp Pro Ser Glu Cys 

455 460 465 

Pro Lys Tyr Gly Gly Cys Tyr Val Ala Pro Glu Val Gly His Arg 

470 475 480 
Phe Arg Arg Ser Pro Pro Gly Phe Phe Lys Thr Val Leu Glu Asn 

485 490 495 
Leu Leu Lys Leu Arg Arg Gin Val Lys Glu Lys Met Lys Glu Phe 

500 505 510 

Pro Pro Asp Ser Pro Glu Tyr Arg Leu Tyr Asp Glu Arg Gin Lys 

515 520 525 

Ala Leu Lys Val Leu Ala Asn Ala Ser Tyr Gly Tyr Met Gly Trp 

530 535 540 

Ser His Ala Arg Trp Tyr Cys Lys Arg Cys Ala Glu Ala Val Thr 

545 550 555 

Ala Trp Gly Arg Asn Leu He Leu Thr Ala lie Glu Tyr Ala Arg 

560 565 570 

Lys Leu Gly Leu Lys Val He Tyr Gly Asp Thr Asp Ser Leu Phe 

575 580 585 

Val Val Tyr Asp Lys Glu Lys Val Glu Lys Leu He Glu Phe Val 

590 ^ 595 600 

Glu Lys Glu Leu Gly Phe Glu He Lys He Asp Lys He Tyr Lys 

605 610 615 

Lys Val Phe Phe Thr Glu Ala Lys Lys Arg Tyr Val Gly Leu Leu 

620 625 630 

Glu Asp Gly Arg He Asp He Val Gly Phe Glu Ala Val Arg Gly 

635 640 645 

Asp Trp Cys Glu Leu Ala Lys Glu Val Gin Glu Lys Ala Ala Glu 

650 655 660 
He Val Leu Asn Thr Gly Asn Val Asp Lys Ala He Ser Tyr He 

665 670 675 

Arg Glu Val He Lys Gin Leu Arg Glu Gly Lys Val Pro He Thr 

680 685 690 

Lys Leu lie He Trp Lys Thr Leu Ser Lys Arg He Glu Glu Tyr 

695 700 705 

Glu His Asp Ala Pro His Val Met Ala Ala Arg Arg Met Lys Glu 

710 715 720 

Ala Gly Tyr Glu Val Ser Pro Gly Asp Lys Val Gly Tyr Val He 

725 730 735 

Val Lys Gly Ser Gly Ser Val Ser Ser Arg Ala Tyr Pro Tyr Phe 
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23 



24 



Met Val Asp Pro 
Gin He Val Pro 



740 

Ser Tbr He Asp 

755 

Ala Ala Leu Arg 
770 

Thr Glu Lys Gin Leu Lys Ala Ala 
785 

Phe Asp Phe Phe Ala Ser Lys Lys 
800 



[00/11} ££|#f|:3 
PBJ*J<0&2 : 20 

um<om : 

: 

mwvmm : ttwtm (^dna) 

fid*]: 

WSSYTSTACC CSVSSATCAT 20 

[0042] mm&**:4 

C#>J©fci$ : 20 
6d?U<D£) : 

AGC CTG TAC CCC 
Ser Leu Tyr Pro 
1 

ACC GTA AAC CCC 
Thr Val Asn Pro 

CCC GAT GTA GGG 
Pro Asp Val Gly 

TCG CAG ATA GTT 
Ser Glo He Val 

AAG AAG AAG GCC 
Lys Lys Lys Ala 

TGG TAT AAT ACA 
Trp Tyr Asn Thr 



(13) 

745 750 

Val Asn Tyr Tyr He Asp His 

760 765 

He Leu Ser Tyr Phe Gly Val 

775 780 

Ala Thr Val Gin Arg Ser Leu 

790 795 



10 m<D$t: 

TCNGTRTCNC CRTARATNAC 20 
[0 0 4 3] 5 

m&]<DmZ : 416 

20 



#H¥7 - 3 2 7 6 8 4 



AGT ATC 
Ser lie 
5 

GTA TAC 
Val Tyr 

20 
CAT AAG 
His Lys 

35 
GCC CTG 
Gly Leu 

50 
AAG GAT 
Lys Asp 

65 
GTC CAG 
Val Gin 



ATA AAG 
He Lys 

TGC CCC 
Cys Pro 

GTG TGC 
Val Cys 

CTT AGG 
Leu Arg 

AAG AGT 
Lys Ser 

GCA GCC 
Ala Ala 



AGC TAT GGA GTC TTC GGG GCC GAG 
Ser Tyr Gly Val Phe Gly Ala Glu 

95 

CCG GTA GCG GAG AGC GTC ACA GCC 
Pro Val Ala Glu Ser Val Thr Ala 

110 

CAG ACG CTG CAG AAG GCT GGC GAA 
Gin Thr Leu Gin Lys Ala Gly Glu 
125 

GGC GAT ACG GA 
Gly Asp Tbr 



AGG TGG AAC 
Arg Trp Asn 
10 

GAA TCG AAG 
Glu Ser Lys 

25 

ATG AGC ATA 
Met Ser He 
40 

GAC TAT CGA 
Asp Tyr Arg 

55 

CTG CCG GAT 
Leu Pro Asp 

70 

ATG AAG GTG 
Met Lys Val 
85 

AGC TTC CCG 
Ser Phe Pro 

100 
ATA GGC AGG 
lie Gly Arg 

115 
CTA GGG CTC 
Leu Gly Leu 

130 



CTA AGC 
Leu Ser 

CTA GTG 
Leu Val 

CCC GGC 
Pro Gly 

GTC AAG 
Val Lys 

GAT GTT 
Asp Val 

TAT ATA 
Tyr He 

TTC TAC 
Phe Tyr 

TAT ACT 
Tyr Thr 

CGC GTG 
Arg Val 



TAC GAG 
Tyr Glu 

15 

GAG GTT 
GiU Val 
30 

CTG ACC 
Leu Thr 

45 

ATA TAC 
He Tyr 

60 

AGA GCA 
Arg Ala 

75 

AAT GCC 
Asn Ala 
90 

GCG CCG 
Ala Pro 

105 
ATC AAG 
lie Lys 

120 
ATC TAT 
Leu Tyr 

135 



45 



90 



135 



180 



225 



270 



315 



360 



405 



416 
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[0044] m&mn : 6 

SB^J^g^ : 422 



TCC ATG TAC CCG AGC ATA ATG ATA AAG TAC AAC GTG GGC CCC GAC 
Ser Met Tyr Pro Ser He Met He Lys Tyr Asn Val Gly Pro Asp 
15 10 15 

ACT ATA GTC GAC GAC CCC TCG GAG TCC CCA AAG TAC GGC GGC TGC 
Thr He Val Asp Asp Pro Ser Glu Cys Pro Lys Tyr Gly Gly Cys 

20 25 30 

TAT GTA GCC CCC GAG GTC GGG CAC CGG TTC CGT CCC TCC CCG CCA 
Tyr Val Ala Pro Glu Val Gly His Arg Phe Arg Arg Ser Pro Pro 

35 40 45 

GGC TTC TTC AAG ACC GTG CTC GAG AAC CTA CTG AAG CTA CGC CGA 
Gly Phe Phe Lys Thr Val Leo Glu Asn Leu Leu Lys Leu Arg Arg 

50 55 60 

CAG GTA AAG GAG AAG ATG AAG GAG TTT CCG CCT GAC AGC CCC GAG 
Gin Val Lys Glu Lys Met Lys Glu Phe Pro Pro Asp Ser Pro Glu 

65 70 75 

TAC AGG CTC TAC GAT GAG CGC CAG AAG GCG CTC AAG GTT CTT GCG 
Tyr Arg Leu Tyr Asp Glu Arg Gin Lys Ala Leu Lys Val Leu Ala 

80 85 90 

AAC GCG AGC TAT GGC TAC ATG GGG TGG AGC CAT GCC CGC TGG TAC 
Asn Ala Ser Tyr Gly Tyr Met Gly Trp Ser His Ala Arg Trp Tyr 

95 100 105 

TGC AAA CGC TGC GCC GAG GCT GTC ACA GCC TGG GGC CGT AAC CTT 
Cys Lys Arg Cys Ala Glu Ala Val Thr Ala Trp Gly Arg Asn Leu 
110 115 120 

ATA CTG ACA GCT ATC GAG TAT GCC AGG AAG CTC GGC CTA AAG GTG 
He Leu Thr Ala He Glu Tyr Ala Arg Lys Leu Gly Leu Lys Val 



125 

ATA TAT GGG TAC ACC GA 
He Tyr Gly Asp Thr 
140 

[0045] mmm^:7 

mmv>&^ : 3437 



130 



135 



26 



45 



90 



135 



180 



225 



270 



315 



360 



405 



422 



Wm<DW& : Genomic DNA 



urn occuttum) 
: DSM2709 T 



#9)V*J± (Pyrodicti 



mm: 

CCCGGGCCAC TCCATCCATA GGCTCA1GGC GCTCCAGGCT CCTTTTAAAC ATTACATGCA 60 

ATTCTAAGGG ACTCTGCGCG CGGCTTAGGT CACCCACCTT ATACGGTGAT ACGTGGGAGC 120 

TGGATAGGGG GCGGTGCGTG GTTAGGCGCT CAAAGAGGCG TGGAGGGGAG CGCGACCTAC 180 

TCGAGTTCCT AGCTGGTGGC GTAACCGGCG CCCGCAGGGC TAAGGGCCGA ACCACCGAGA 240 

GCGGGGATGG TACGGGCAGC GAGAGGGATG GTGCTAAGCC CCTCTGGGAG GGGAATACGG 300 

CCAGGAGGGC CGGGGTGGAG AGGCTATACG ATAACAGCCT CTACGAACTG TTATCGGAAA 360 

TATCCTCATC TAGGAGACGC GGGTCTAGCC ATCCAAGAGA CGATGATCGG GAGGGGGCTG 420 

ATCTCACTGG CGGC ATG AAG GCT CAG CCG CAG CTT GCT ACG CAC CAA GGG 470 
Met Lys Ala Gin Pro Gin Leu Ala Thr His Gin Gly 
1 5 10 



□ncrw^in. , in 




(15) !$ffl¥L7-3 2 7 6 8 4 

27 28 
CTA ACG ACA GAG AAG GCC GTG GTG AAC GTG GAT GCA GAA ACC TGG 515 
Leu Thr Tbr Glu Lys Ala Val Val Asn Val Asp Ala Glu Tbr Trp 

15 20 25 

GCT GAG CAG CAT GCA TGG AGC ACT ATG GTG CCT CAG AGC TCT ACG 560 
Ala Glu Gin His Ala Trp Ser Thr Met Val Pro Gin Ser Ser Thr 

30 35 40 

CCC CCC GCG GGG TAT GGA GAT GAT CTG GCA GGG AAG CTG GGT TCG 605 
Pro Pro Ala Gly Tyr Gly Asp Asp Leu Ala Gly Lys Leu Gly Ser 

45 50 55 

CTG CTA GGG GGC TCA CGG GGT GCC CTT GAG AGA CTT TCC GCT CTC 650 
Leu Leu Gly Gly Ser Arg Gly Ala Leu Glu Arg Leo Ser Ala Leu 

60 65 70 

CCG CTT ACG CGC AAA CCC CTG GAA GCG CGT GAT GGG GTT GAG GGT 695 
Pro Leu Thr Arg Lys Pro Leu Gin Ala Arg Asp Gly Vat Glu Gly 

75 80 85 

TTC CTG CTT CAA ACA ATG TAT GAC GGG GAG AGG GGT GTT GCG GCG 740 
Phe Leu Leu Gin Thr Met Tyr Asp Gly Glu Arg Gly Val Ala Ala 

90 95 100 

GCT AAG ATA TAT GAC GAC CGT AAT GGC ATT GTC TAC GTC TAC TTT 785 
Ala Lys He Tyr Asp Asp Arg Asn Gly He Val Tyr Val Tyr Phe 

105 110 115 

GAT AGG ACT GGT TAC ATG CCA TAC TTT CTA ACC GAT ATA CCA CCG 830 
Asp Arg Thr Gly Tyr Met Pro Tyr Phe Leu Thr Asp He Pro Pro 

120 125 130 

GAC AAG CTG CAG GAG CTT CAC GAG GTG GTG CGG CAT AAG GGG TTC 875 
Asp Lys Leu GJn Glu Leu His GJu Val Val Arg His Lys Gly Phe 

135 140 145 

GAC CAT GTT GAG GTT GTG GAG AAG TTT GAT CTC CTG CGT TGG CAG 920 
Asp His Val Glu Val Val Glu Lys Phe Asp Leu Leu Arg Trp Gin 

150 155 160 

CCT AGG AAG GTT ACT AAG ATC GTT GTA AAG ACC CCC GAT GTG GTG 965 
Arg Arg Lys Val Thr Lys He Val Val Lys Thr Pro Asp Val Val 

165 170 175 

AGG GTG CTC CGT GAC AAG GTT CCA CGC GCC TGG GAG GCC AAT ATA 1010 
Arg Val Leu Arg Asp Lys Val Pro Arg Ala Trp Glu Ala Aso He 

180 185 190 

AAG TTT CAC CAC AAC TAT ATA TAT GAT TAT GGG CTA GTG CCT GGA 1055 
Lys Phe His His Asn Tyr He Tyr Asp Tyr Gly Leu Val Pro Gly 

195 200 205 

ATG AAG TAC CGC GTC GGG AAG GGC AGG CTA ATC CTC CTG GGG GGA 1100 
Met Lys Tyr Arg Val Gly Lys Gly Arg Leu He Leu Leu Gly Gly 

210 215 220 

GAG GCT AGC GGG GAC GAT GAG CGC CAT ATA CGC GAG ATA TTC AGT 1145 
Glu Ala Ser Gly Asp Asp Glu Arg His lie Arg Glu lie Phe Ser 

225 230 235 

GGT GAG GAT GAA AGC ACT ATT GAG ATG GCA GTA AAA TGG CTC TCC 1190 
Gly Glu Asp Glu Ser Thr He Glu Met Ala Val Lys Trp Leu Ser 

240 245 250 

CTG TTT GAG CAG CCT CCC CCT AAG CCT CGT AGA CTT GCA GTG GAC 1235 
Leu Phe Glu Glu Pro Pro Pro Lys Pro Arg Arg Leu Ala Val Asp 
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29 30 

255 260 265 

ATC GAG GTA TTC ACT CCC TTC AAG GGC CGT ATA CCA GAC CCT TCC 1280 
He Glo Val Phe Thr Pro Phe Lys Gly Arg He Pro Asp Pro Ser 

270 275 280 

ACA GCC AGC TAC CCT GTA ATC ACT GTA GCT ATG TCC TCG GAC GAG 1325 
Thr Ala Ser Tyr Pro Val He Ser Val Ala Met Ser Ser Asp Glti 

285 290 295 

GGG TGG CGC GCG GTC TAT GTG CTG GCG CGC CCG GGC GTG CCT ATG 1370 
Gly Trp Arg Ala Val Tyr Val Leu Ala Arg Pro Gly Vat Pro Met 

300 305 310 

AAT CCC CCG CGT GGC CCA TTA CCC GAG AAT CTA CAC GTA GAG ATA 1415 
Asn Pro Pro Arg Gly Pro Leu Pro Glu Aso Lea His Val Glu He 

315 320 325 

TTC GAC GAT GAG CGT GCA CTC ATA TTG GAG GCG TTC CGG CTT ATA 1460 
Phe Asp Asp Glu Arg Ala Leu He Leu Glu Ala Phe Arg Leu He 

330 335 340 

TCA AAC TAC CCG GTG CTG CTC ACC TTC AAC GGT GAT AAC TTT GAC 1505 
Ser Asn Tyr Pro Val Leu Leu Thr Phe Aso Gly Asp Asn Phe Asp 

345 350 355 

CTC CCC TAC CTC TAC AAC CGG GCA GTA AAA CTA GGC ATA CCA CGC 1550 
Leu Pro Tyr Leo Tyr Asn Arg Ala Val Lys Leu Gly lie Pro Arg 

360 365 370 

GAG TAC ATA CCA TTC CGT GCT AGA AGC GAC TAT GTG ACA TTG GAG 1595 
Glu Tyr He Pro Phe Arg Ala Arg Ser Asp Tyr Val Thr Leu Glu 

375 380 385 

TAC GGC TTC CAT ATA GAC CTC TAT AAG TTC TTC AGC ACC AAG GCG 1640 
Tyr Gly Phe His He Asp Leu Tyr Lys Phe Phe Ser Thr Lys Ala 

390 395 400 

GTT CAG GCA TAT GCC TTC GGC AAC GCT TAC CAG GAG TTC ACC CTT 1685 
Val Gin Ala Tyr Ala Phe Gly Asn Ala Tyr Gin Glu Phe Thr Leu 

405 410 415 

GAT GCT ATA GCC TCT GCG TTG CTG GGG GAG CAC AAG GTG GAG GTC 1730 
Asp Ala He Ala Ser Ala Leu Leu Gly Glu His Lys Val Glu Val 

420 425 430 

GAG TCT ACT GTA AGC GAC CTA CCA TTC TTT GAG CTG GTC AGG TAT 1775 
Glu Ser Thr Val Ser Asp Leu Pro Phe Phe Glu Leu Val Arg Tyr 

435 440 445 

AAT GTG CGT GAC GCT GAT CTA ACC CTT AGG CTA ACA ACG TTC AAC 1820 
Asn Val Arg Asp Ala Asp Leu Thr Leu Arg Leu Thr Thr Phe Asn 

450 455 460 

AAC GAC CTG GTA TGG TCC CTT ATC ATA CTG CTA ATG CGT ATC TCC 1865 
Asn Asp Leu Val Trp Ser Leu He He Leu Leu Met Arg He Ser 

465 470 475 

AAG CTG CCT CTG GAG GAT GTC ACG AGA AGC CAG GTC TCA GCT TGG 1910 
Lys Leu Pro Leu Glu Asp Val Thr Arg Ser Gin Val Ser Ala Trp 

480 485 490 

GTG AAG AGC TTA TTC TAC TGG GAG CAT AGG AGG AGG GGC TAC CTA 1955 
Val Lys Ser Leu Phe Tyr Trp Glu His Arg Arg Arg Gly Tyr Leu 

495 500 505 

ATA CCA TCA AGG GAG GAG ATA ATA CGG CTT AAG GGC ACC ACC CGC 2000 
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31 32 
lie Pro Ser Arg Glu Glu lie lie Arg Leu Lys Gly Thr Thr Arg 

510 515 520 

TCT GAA GCC CTG ATA AAG GOT AAG AAG TAT CAG GGG GCG CTA GTC 2045 
Ser Glo Ala Leo lie Lys Gly Lys Lys Tyr Gin Gly Ala Lea Val 

525 530 535 

CTT GAC CCG CCT AGC GGC ATA TAC TTC AAC ATA GTG GTG CTT GAC 2090 
Leu Asp Pro Pro Ser Gly He Tyr Phe Asn He Val Val Leu Asp 

540 545 550 

TTC GCC AGC CTG TAC CCC ACT ATA ATA AAG AGG TGG AAC CTA AGC 2135 
Phe Ala Ser Leu Tyr Pro Ser He He Lys Arg Trp Asn Leu Ser / 

555 560 565 

TAC GAG ACC GTA AAC CCC GTA TAC TGC CCC GAA TCG AAG CTA GTG 2180 
Tyr Glu Thr Val Asn Pro Val Tyr Cys Pro Glu Ser Lys Leu Val 

570 575 580 

GAG GTT CCC GAT GTA GGG CAT AAG GTG TGC ATG AGC ATA CCC GGC 2225 
Glu Val Pro Asp Val Gly His Lys Val Cys Mel Ser He Pro Gly 

585 590 595 

CTG ACC TCG CAG ATA GTT GGC CTG CTT AGG GAC TAT CGA GTC AAG 2270 
Leu Thr Ser Gin He Val Gly Leu Leu Arg Asp Tyr Arg Val Lys 

600 605 610 

ATA TAC AAG AAG AAG GCC AAG GAT AAG AGT CTG CCG GAT GAT GTT 2315 
lie Tyr Lys Lys Lys Ala Lys Asp Lys Ser Leu Pro Asp Asp Val 

615 620 625 

AGA GCA TGG TAT AAT ACA GTC CAG GCA GCC ATG AAG GTG TAT ATA 2360 
Arg Ala Trp Tyr Asn Thr Val Gin Ala Ala Met Lys Val Tyr lie 

630 635 640 

AAT GCC AGC TAT GGA GTC TTC GGG GCC GAG AGC TTC CCG TTC TAC 2405 
Asn Ala Ser Tyr Gly Val Phe Gly Ala Glu Ser Phe Pro Phe Tyr 

645 650 655 

GCG CCG CCG GTA GCG GAG AGC GTC ACA GCC ATA GGC AGG TAT ACT 2450 
Ala Pro Pro Val Ala Glu Ser Val Thr Ala He Gly Arg Tyr Thr 

660 665 670 

ATC AAG CAG ACG CTG CAG AAG GCT GGC GAA CTA GGG CTC CGC GTG 2495 
He Lys Gin Thr Leu Gin Lys Ala Gly Glu Leu Gly Leu Arg Val 

675 680 685 

CTC TAT GGC GAT ACG GAC TCA CTA TTC ATA TGG AAT CCA GAT GAG 2540 
Leu Tyr Gly Asp Thr Asp Ser Leu Phe He Trp Asn Pro Asp Glu 

690 695 700 

GAT AAG CTG CGG GAG CTG CAA GAG TAT GTA GAG AAG AAC TTT GGC 2585 
Asp Lys Leu Arg Glu Leu Gin Glu Tyr Val Glu Lys Asn Phe Gly 

705 710 715 

CTA GAC CTT GAG GTT GAT AAG GTC TAT AAA TTC GTG ACA TTT AGC 2630 
Leu Asp Leu Glu Val Asp Lys Val Tyr Lys Phe Val Thr Phe Ser 

720 725 730 

GGC CTG AAG AAG AAC TAT ATA GGC GCC TAC GAG GAT GGA AGC ATC 2675 
Gly Leu Lys Lys Asn Tyr He Gly Ala Tyr Glu Asp Gly Ser He 

735 740 745 

GAT GTC AAG GGT ATG GTC GCT AAG AAG CGT AAT ACG CCG GAG TTC 2720 
Asp Val Lys Gly Met Val Ala Lys Lys Arg Asn Thr Pro Glu Phe 

750 755 760 
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33 34 
CTC AAG AAG GAG TTT AGC GAG ATG CTA GCA GTT ATA GGC TCT GTT 2765 
Leu Lys Lys Glu Phe Ser Glu Met Leu Ala Val He Gly Ser Val 

765 770 775 

AAG AGC CCT GAG GAC TTC ATA AAG GTG AGG AGA GTT ATA CGT GAA 2810 
Lys Ser Pro Glu Asp Phe He Lys Val Arg Arg Val He Arg Glu 

780 785 790 

AGG CTG CGC AAA GTA TAC CAT GGC CTG CGC GAC CTG GAG TTC AAC 2855 
Arg Leu Arg Lys Val Tyr His Gly Leu Arg Asp Leu Glu Phe Asn 

795 800 805 

TTA GAC GAG CTA GCC ATA AGG ATG GCT TTA AAC MG CCC GTT GAG 2900 
Leu Asp Glu Leu Ala He Arg Met Ala Leu Asn Lys Pro Val Glu 

810 815 820 

GCC TAT ACC AAG AAT ACG CCC CAG CAT GTG AAG GCT GCG CGG CAG 2945 
Ala Tyr Thr Lys Asn Thr Pro Gin His Val Lys Ala Ala Arg Gin 

825 830 835 

CTC ATA AGG GCG GGG GTG CAG GTG CTG CCA GGT GAT GTC ATA TCC 2990 
Leu He Arg Ala Gly Val Gin Val Leu Pro Gly Asp Val lie Ser 
' 840 845 850 

TTC GTT AAA GTG AAG GGC AAG GAG GGT GTT AAG CCG GTC CAA CTC 3035 
Phe Val Lys Val Lys Gly Lys Glu Gly Val Lys Pro Val Gin Leu 

855 860 865 

GCA AGA CTG CCG GAG GTT GAT GTA GAG AAG TAT GTG GAG AGC ATG 3080 
Ala Arg Leu Pro Glu Val Asp Val Glu Lys Tyr Val Glu Ser Met 

870 875 880 

AGG AAT GTG TTT GAA CAG CTA CTG CTT GCA ATA AGT ATG TCG TGG 3125 
Arg Asn Val Phe Glu Gin Leu Leu Leu Ala lie Ser Met Ser Trp 

885 890 895 

GAT GAG ATA ATA GGC TCC TCG AGG CTT GAG GCC TTC TTT AGC CGC 3170 
Asp Glu He He Gly Ser Ser Arg Leu Glu Ala Phe Phe Ser Arg 

900 905 910 

CGG GGC TAGCTTGAAC AAAGCTATCT TTTCCGGCTT CTACGCCTCT TCTTAGGCCT 3226 
Arg Gly 

CTCCTCTAGC TCTTCCAAGC CTTCCTCGAG TCGCTTGATC TCCTCTTCGC CAAGCGATAG 3286 
CTGTGCCTCC CCGCCCATCT TCTTGGGCTC TTTTGTTGCC TCTATGGCGT ACTCCTCTAG 3346 
CTGTCGTTTT GCCGCCTCGT CAAGGTAGTA GGATATCACA TACATGCGTC TGTCAAGGTA 3406 
TCCGTCCTCG AGCCATGCAT TATCGAAGCT T 3437 

[0046] ia#i#^:8 mm-. 

KBI©** : 3068 £ M « : tTD5V £^ (Pyrodicti 

WM<OM : urn occul turn) 

MftW : 40 : DSM2709 T 

m&lomM : Genomic DNA 

mm : 

CTGCAGCTCT CGGGGCTACA GCTCCTTCGT GCTCGAGGTG GAGGCCGGCA ACTATCCAGC 60 
GCAGAGCCTA TATGCGAGAA GCTCCTTCAA GCCCGTCATG ATAGTGCCCG ACTACTATGG 120 
CGAGGGCCGG CACGCTGTGG TCATGGCGTT GTTGGGGGAG AGGCCCTGCT GCCTAGACGG 180 
CTAGCCGTCC TCATGCGTTA GCGGGCAGAG GCAGGCAATG ATATACGATT ATCTAGGGGC 240 
GGGTGGTGGT AGATTCTCCA GGGCAGAGCC AGCCC ATG ACA GAG ACT ATA GAG TTC 296 

Met Thr Glu Thr He Glu Phe 
1 5 
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35 36 
GTG CTG CTA GAC TCT AGC TAC GAG ATA CTG GGG AAG GAG CCG GTA 341 
Val Leu Leu Asp Ser Ser Tyr Glu He Leu Gly Lys Glu Pro Vai 

10 15 20 

GTA ATC CTC TGG GGG ATA ACG CTT GAC GGT AAA CGT GTC GTG CTT 386 
Val lie Leu Trp Gly He Thr Leu Asp Gly Lys Arg Val Val Leu 

25 30 35 

CTA GAC CAC CGC TTC CGC CCC TAC TTC TAC GCC CTC ATA GCC CGG 431 
Leu Asp His Arg Phe Arg Pro Tyr Phe Tyr Ala Leu He Ala Arg 

40 45 50 

GGC TAT GAG GAT ATG GTG GAG GAG ATA GCA GCT TCC ATA AGG AGG 476 
Gly Tyr Glu Asp Met Val Glu Glu lie Ala Ala Ser lie Arg Arg 

55 60 65 

CTT AGT GTG GTC AAG AGT CCG ATA ATA GAT GCC AAG CCT CTT GAT 521 
Leu Ser Val Val Lys Ser Pro He He Asp Ala Lys Pro Leu Asp 

70 75 80 

AAG AGG TAC TTC GGC AGG CCC CGT AAG GCG GTG AAG ATT ACC ACT 566 
Lys Arg Tyr Phe Gly Arg Pro Arg Lys Ala Val Lys He Thr Thr 

85 90 95 

ATG ATA CCC GAG TCT GTT AGA CAC TAC CGC GAG GCG GTG AAG AAG 611 
Met He Pro Glu Ser Val Arg His Tyr Arg Glu Ala Val Lys Lys 

100 105 UO 

ATA GAG GGT GTG GAG GAC TCC CTC GAG GCA GAT ATA AGG TTT GCA 656 
He Glu Gly Val Glu Asp Ser Leu Glu Ala Asp He Arg Phe Ala 

115 120 125 

ATG AGA TAT CTG ATA GAT AAG AGG CTC TAC CCG TTC ACG GTT TAC 701 
Met Arg Tyr Leu lie Asp Lys Arg Leu Tyr Pro Phe Thr Val Tyr 

130 135 140 

CGG ATC CCC GTA GAG GAT GCG GGC CGC AAT CCA GGC TTC CGT GTT 746 
Arg He Pro Val Glu Asp Ala Gly Arg Asd Pro Gly Phe Arg Val 

145 150 155 

GAC CGT GTC TAC AAG GTT GCT GGC GAC CCG GAG CCC CTA GCG GAT 791 
Asp Arg Val Tyr Lys Val Ala Gly Asp Pro Glu Pro Leu Ala Asp 

160 165 170 

ATA ACG CGG ATC GAC CTT CCC CCG ATG AGG CTG GTA GCT TTT GAT 836 
He Thr Arg He Asp Leu Pro Pro Met Arg Leu Val Ala Phe Asp 

175 180 185 

ATA GAG GTG TAT AGC AGG AGG GGG AGC CCT AAC CCT GCA AGG GAT 881 
lie Glu Val Tyr Ser Arg Arg Gly Ser Pro Asn Pro Ala Arg Asp 

190 195 200 

CCA GTG ATA ATA GTG TCG CTG AGG GAC AGC GAG GGC AAG GAG AGG 926 
Pro Val He He Val Ser Leu Arg Asp Ser Glu Gly Lys Glu Arg 

205 210 215 

CTC ATA GAA GCT GAA GGC CAT GAC GAC AGG AGG GTT CTG AGG GAG 971 
Leu lie Glu Ala Glu Gly His Asp Asp Arg Arg Val Leu Arg Glu 

220 225 230 

TTC GTA GAG TAC GTG AGA GCC TTC GAC CCC GAC ATA ATA GTG GGC 1016 
Phe Val Glu Tyr Val Arg Ala Phe Asp Pro Asp He He Val Gly 

235 240 245 

TAT AAC AGT AAC CAC TTC GAC TGG CCC TAC CTA ATG GAG CGC GCC 1061 
Tyr Asn Ser Asn His Phe Asp Trp Pro Tyr Leu Met Glu Arg Ala 
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250 

CGT AGG CTC 
Arg Arg Leo 

265 

GAG CCC ACC 
Glu Pro Thr 
280 

CTG AAC GTG 
Leu Asd Val 
295 

AAG ATG AAG 
Lys Met Lys 
310 

AAG AAG AGC 
Lys Lys Ser 
325 

TAC TGG GAT 
Tyr Trp Asp 
340 

CTC GAC GAT 
Leu Asp Asp 
355 

CCG TTC GCC 
Pro Ptae Ala 
370 

CAG GTA GGT 
Gin Val Gly 

385 

ATG CGT GCA 
Met Arg Ala 
400 

GAG AGG AGG 
Glu Arg Arg 
415 

CTC AAG GGA 
Leu Lys Gly 
430 

ATG TAC CCG 
Met Tyr Pro 

445 

ATA GTC GAC 
lie Val Asp 

460 

GTA GCC CCC 
Val Ala Pro 

475 

TTC TTC AAG 
Phe Phe Lys 
490 

GTA AAG GAG 



GGG ATT 
Gly He 

ACC AGC 
Thr Ser 

GAC CTC 
Asp Leu 

ACG CTT 
Thr Leu 

GAG CGT 
GJu Arg 

GAC GAG 
Asp Glu 

GTG AGG 
Val Arg 

ATA CAG 
He Gin 

GCT ATG 
Ala Met 

GCC TAC 
Ala Tyr 

GGG GAG 
Gly Glu 

GTC CAT 
Val His 

AGC ATA 
Ser He 

GAC CCC 
Asp Pro 

GAG GTC 
Glu Val 



255 

AAG CTC GAC 
Lys Leu Asp 
270 

GTC TAC GGC 
Val Tyr Gly 
285 

TAC GAC TAT 
Tyr Asp Tyr 
300 

GAG GAG GTA 
Glo Glu Val 

315 

GTG ATA ATA 
Val He He 
330 

AAG AAG AGG 
Lys Lys Arg 
345 

GCT ACC TAC 
Ala Thr Tyr 

360 

CTC TCC ACT 
Leu Ser Thr 

375 

GGC GTA GGC 
Gly Val Gly 
390 

GAT ATG AAC 
Asp Met Asn 
405 

AGC TAC AAG 
Ser Tyr Lys 
420 

GAG AAT GTT 
Glu Asn Val 
435 

ATG ATA AAG 
Met lie Lys 
450 

TCG GAG TGC 
Ser Glu Cys 

465 

GGG CAC CGG 
Gly His Arg 



(20) 



GTT ACA 
Val Thr 

CAC GTC 
His Val 

GCC GAG 
Ala Glu 

GCG GAG 
Ala Glo 

GAG TGG 
Glu Trp 

CAG CTG 
Gin Leu 

GGC CTC 
Gly Leu 

GTT ACG 
Val Thr 

TTC CGC 
Phe Arg 

GAG CTG 
Glu Leu 

GGT GCA 
Gly Ala 

GTG GTG 
Val Val 

TAC AAC 
Tyr Asn 

CCA AAG 
Pro Lys 

TTC CGT 
Phe Arg 
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CGC CGT 
Arg Arg 

TCG GTG 
Ser Val 

GAG ATG 
Glu Met 

TAC CTA 
Tyr Leu 

TGG AGG 
Trp Arg 

CTA GAG 
Leu Glu 

GCG GAA 
Ala Glu 

GGT GTG 
Gly Val 

CTA GAG 
Leu Glu 

GTG CCG 
Val Pro 

GTA GTG 
Val Val 

CTC GAT 
Leu Asp 

GTG GGC 
Val Gly 

TAC GGC 
Tyr Gly 

CGC TCC 
Arg Ser 



ACC GTG CTC GAG AAC CTA CTG AAG CTA 
Thr Val Leu Glu Asn Leu Leu Lys Leu 

495 

AAG ATG AAG GAG TTT CCG CCT GAC AGC 



260 

GTG GGG GCA 
Val Gly Ala 

275 

CAG GGT AGG 
Gin Gly Arg 
290 

CCG GAG ATA 
Pro Glu He 

305 

GGC GTT ATG 
Gly Val Met 

320 

ATA CCC GAG 
lie Pro Glu 
335 

CGC TAC GCG 
Arg Tyr Ala 
350 

AAG ATG CTA 
Lys Met Leu 
365 

CCT CTC GAC 
Pro Leu Asp 
380 

TGG TAT CTC 
Trp Tyr Leu 
395 

AAC CGG GTG 
Asn Arg Val 
410 

TTA AAG CCT 
Leu Lys Pro 
425 

TTC AGT TCC 
Phe Ser Ser 
440 

CCC GAC ACT 
Pro Asp Thr 
455 

GGC TGC TAT 
Gly Cys Tyr 
470 

CCG CCA GGC 
Pro Pro Gly 
485 

CGC CGA CAG 
Arg Arg Gin 

500 

CCC GAG TAC 



1106 



1151 



1196 



1241 



1286 



1331 



1376 



1421 



1466 



1511 



1556 



1601 



1646 



1691 



1736 



1781 



1826 
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39 40 
Val Lys Glu Lys Met Lys Glu Phe Pro Pro Asp Ser Pro Glu Tyr 

505 510 515 

AGG CTC TAC GAT GAG CGC CAG AAG GCG CTC AAG GTT CTT GCG AAC 1871 
Arg Leo Tyr Asp Glu Arg Gin Lys Ala Leu Lys Val Leu Ala Asn 

520 525 530 

GCG AGC TAT GGC TAC ATG GGG TGG AGC CAT GCC CGC TGG TAC TGC 1916 
Ala Ser Tyr Gly Tyr Met Gly Trp Ser His Ala Arg Trp Tyr Cys 

535 540 545 

AAA CGC TGC GCC GAG GCT GTC ACA GCC TGG GCC CGT AAC CTT ATA 1961 
Lys Arg Cys Ala Glu Ala Val Thr Ala Trp Gly Arg Asn Leu lie 

550 555 560 

CTG ACA GCT ATC GAG TAT GCC AGG AAG CTC GGC CTA AAG GTT ATA 2006 
Leu Thr Ala He Glu Tyr Ala Arg Lys Leu Gly Leu Lys Val lie 

565 570 575 

TAT GGA GAC ACC GAC TCC CTC TTC GTG GTC TAT GAC AAG GAG AAG 2051 
Tyr Gly Asp Thr Asp Ser Leu Phe Val Val Tyr Asp Lys Gtu Lys 

580 585 590 

GTT GAG AAG CTG ATA GAG TTT GTC GAG AAG GAG CTG GGC TTT GAG 2096 
Val Glu Lys Leu lie Glu Phe Val Glu Lys Glu Leu Gly Phe Glu 

595 600 605 

ATA AAG ATA GAC AAG ATC TAC AAG AAA GTG TTC TTC ACG GAG GCT 2141 
He Lys He Asp Lys He Tyr Lys Lys Val Phe Phe Thr Glu Ala 

610 615 620 

AAG AAG CGC TAT GTA GGT CTC CTC GAG GAC GGA CGT ATA GAC ATC 2186 
Lys Lys Arg Tyr Val Gly Leu Leu Glu Asp Gly Arg He Asp He 

625 630 635 

GTG GGC TTT GAA GCA GTC CGC GGC GAC TGG TGC GAG CTG GCT AAG 2231 
Val Gly Phe Glu Ala Val Arg Gly Asp Trp Cys Glu Leu Ala Lys 

640 645 650. 

GAG GTG CAG GAG AAG GCG GCT GAG ATA GTG TTG AAT ACG GGG AAC 2276 
Glu Val Gin Glu Lys Ala Ala Glu He Val Leu Asn Thr Gly Asn 

655 660 665 

GTG GAC AAG GCT ATA AGC TAC ATA AGG GAG GTA ATA AAG CAG CTC 2321 
Val Asp Lys Ala He Ser Tyr He Arg Glu Val He Lys Gin Leu 

670 675 680 

CGC GAG GGC AAG "GTG CCA ATA ACA AAG CTT ATC ATA TGG AAG ACG 2366 
Arg Glu Gly Lys Val Pro He Thr Lys Leu He He Trp Lys Thr 

685 690 695 

CTG AGC AAG AGG ATA GAG GAG TAC GAG CAT GAC GCG CCT CAT GTG 2411 
Leu Ser Lys Arg He Glu Glu Tyr Glu His Asp Ala Pro His Val 

700 705 710 

ATG GCT GCA CGG CGT ATG AAG GAG GCA GGC TAC GAG GTG TCT CCC 2456 
Met Ala Ala Arg Arg Met Lys Glu Ala Gly Tyr Glu Val Ser Pro 

715 720 725 

GGC GAT AAG GTG GGC TAC GTC ATA GTT AAG GGT AGC GGG ACT GTG 2501 
Gly Asp Lys Val Gly Tyr Val He Val Lys Gly Ser Gly Ser Val 

730 735 740 

TCC AGC AGG GCC TAC CCC TAC TTC ATG GTT GAT CCA TCG ACC ATC 2546 
Ser Ser Arg Ala Tyr Pro Tyr Phe Met Val Asp Pro Ser Thr He 

745 750 755 
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GAC GTC AAC TAC TAT ATT GAC CAC CAG ATA GTG CCG GCT GCT CTG 
Asp Val Asn Tyr Tyr lie Asp His Gin He Val Pro Ala Ala Leu 

760 765 770 

AGG ATA CTC TCC TAC TTC GGA GTC ACC GAG AAA CAG CTC AAG GCG 2636 
Arg He Leu Ser Tyr Phe Gly Val Thr Glu Lys Gin Leu Lys Ala 

775 780 785 

GCG GCT ACG GTG CAG AGA AGC CTC TTC GAC TTC TTC GCC TCA AAG 2681 
Ala Ala Thr Val Gin Arg Ser Leu Phe Asp Phe Phe Ala Ser Lys 

790 795 800 

AAA TAGCTCCTCC ACCCGGCTAG CTTTATTAAA CGCGTAGGCA CAAGCTCTCC 2734 
Lys 

GAGAGGCCTG GAGGGTAAGG GGTGCMTAG AGCCAGCCTC TCCGCCGAGG CCGTGCGCTC 2794 
TTGGGTGGCT TGGAATGATC CTCGCATCCT GGAGATCCTT GGCGTGGATA GTAAGGCGTG 2854 
TCGACGTAGT ACTCGAGGTT GTCGATGCGC GCGACCCGGT CTCGACAAGG AGCCTGCGGC 2914 
TAGAGAGGAT GGTGCAGAGC CTAGGGAAGC GCCTCCTAAT AGTCATCAAT AAGGCTGACC 2974 
TGGTGCCCCG CGGGGTCGCT GAGAAGTGGA AGCGCATCCT CGAGGATCAG GGTTACCGTA 3034 



#HW7-3 2 7 6 84 

42 
2591 



CTGTCTACAT GGCTGCCCGC GATCACAAGG GTAC 

[oo4 7] mm^-^ 
mm&mz : 23 
mmv>M 



3068 



: 18 



20 



mm : 

GTACATATTG TCGTTAGAAC GCG 23 

[0 0 4 8] mmmn : 10 

ge^ijco^^ : 23 

mmom : &BL 

m<D& : 

mm&wrn : m<owm (^dna) 
mm : 

TAATACGACT CACTATAGGG AGA 23 

[0 0 4 9] g£#J#^:ll 
m&lOMZ : 18 

mmomm : m<omit (^dna) 
mm : 

GGGGTCGTCG ACTATAGT 18 
[0 0 5 0] : 12 

mm<Dm^ : is 
mmcom : mm 
mo$k : -#« 

h^Py- : mm** 

mmcnmm : wxnmm (^dna) 
mm : 

ATACTGACAG CTATCGAG 18 
[0 0 5 1] Wmm**:13 



(aJ^DNA) 



18 



30 



18 



: 15 



mm<om 
urn : 

GTATACGGGG TTTACGGT 

[0 0 5 2] mm^: 14 
Sa^J©^$ : 18 

mm&m : msi 
mom : —*m 

mrnomm : m^wm (^dnaj 
mm : 

ATCAAGCAGA CGCTGCAG 

[0053] msm**: 

mm<D^ : 30 

mmom : mst 

mmomm : m>m& (^dnaj 
mm : 

ATCTCACTGG CGCCATGGAG GCTCAGCCGC 

[0054] mmm^i i6 

mm<D&£ : 25 

mmom mm 
mom : -*m 

mmomm : m>mk (^dna) 
mm : 

TGCATGGAGC ACCATGGTGC CTCAG 25 
50 {mil PP0 5 0 0-II(c|fA$nT^S^3. 



40 



30 



1 k 
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43 

[^2] p PO 1 0 0- I tCjf A$tlTV^^J4. 2 k 



4/ 



^ -f T - © £ ^ T ^ T * -5 * 



Ml] 



[H2] 



(51)Int.Cl. s 
C 1 2 R 
(C 1 2 N 
C 1 2 R 



1:01) 
9/12 
1:19) 



ffttmm®^ F I 



C 1 2 R 1:01) 
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